[1] In the paper "Recent and dramatic changes in Pacific storm trajectories recorded in d
18 O from Bristlecone Pine tree ring cellulose" by M. B. Berkelhammer and L. D. Stott (Geochemistry, Geophysics, Geosystems, 9, Q04008, doi:10.1029 / 2007GC001803, 2008 we reported a 10‰ drop in mean cellulosic d
18 O at the transition between the 19th and 20th centuries from two trees located in Methuselah Grove in the White Mountains of California. Using a simple process model to account for influences of temperature, humidity, and changes in d
18 O of the source water the trees were utilizing for photosynthesis, the authors concluded that a change in the source waters had occurred at the tree site due to a shift in synoptic circulation patterns between the mid19th and early 20th centuries. A study by Bale et al. [2010] presented additional oxygen isotopic data from cellulose of Bristlecone Pine trees growing near the site of B08 and from a separate, higher-altitude grove (Blanco Mountain) in the White Mountains. Bale et al. [2010] also document a reduction in cellulose d
18 O near the turn of the 20th century, but the magnitude of this change is considerably smaller than that reported in our original paper. The mean d
18 O values of cellulose through the 20th century also differed significantly between these two studies.
[2] The results from Bale et al. [2010] prompted us to reexamine the original data presented in our original paper in order to assess whether or not the offset between the two data sets is a reflection of large inter-tree isotopic differences or an artifact of different analytical techniques used by the two groups. We gathered a series of new tree cores from the same trees utilized in the Berkelhammer et al.
[2008] study and analyzed the isotopic composition of the cellulose extracted from the new wood samples. We used largely the same extraction and mass spectrometry technique from the original study; however, some changes in the the instrumentation in the laboratory required us to use a higher-temperature pyrolysis procedure (1400°C as opposed to 1060°C), and isotopic measurements were made on a Delta Finnigan as opposed to an IsoPrime. Repeated analysis of a large number of 20th century cellulose samples revealed no evidence of the anomalous depletion that was central to the discussion in our original paper. The new values we find are comparable to those reported by Bale et al. [2010] and lead us to conclude that there was a significant analytical artifact associated with the data reported in the original paper.
[3] Upon revisiting the log book from the period in which the large change in isotopic values was observed, we find that the transition between the depleted 20th century values and those from the previous centuries occurred between 8 July and 14 July 2006. During this period, the cellulose standards run between samples reveal no measurable drift, which leads us to infer that issues with the mass spectrometry were not the root cause of the problem. We conclude rather that the erroneously depleted values we reported arose from problems with the cellulose extraction protocol. Although we are not able to definitively isolate the source of the problem, we can infer that some level of incompletion in the extraction procedure left a depleted oxygen isotopic source on the cellulose samples such as an acetic acid residue, remaining tree resins, or water remaining from incomplete drying of the samples prior to analysis.
